A Josephson tunnel junction with critical current ! 0 biased at a constant current I can be modeled as a particle moving in the one-dimensional potential(1) U(6) • U 0 (s6-cos6). Here, U 0 • I 0~0 /2n, s • I/! 0 , ~0 a h/2e, and 6, the phase difference across the junction, represents the position of the particle. In the zero voltage state with s < 1, the frequency of oscillation of the particle at the bottom of the well is the plasmafrequency ~-Wpo(1 -s2)114, where wpo -(2ni 0 /c~0 )112. We define Q • WpRC, where the shunt resistance, R, and capacitance, C, may contain contributions from.the external
•, J
circuitry in addition to their intrinsic values. In the thermal limit k 8 T »
. ~_)
Mwp, the particle escapes from the well at a rate ( 2) ( 1) where (3) (2)
In this paper, we report the effect on T-1 of a weak microwave current, representing a small perturbation on the dynamics of the particle in the presence of thermal no~se, that tilts the washboard sinusoidally. When the microwave frequency in close to wp, we expect T-1 to be enhanced: We call this process "resonant activation".
Our experiments were performed on high quality 10 x 10 ~m2 Nb-NbOx-Pbin tunnel junctions. Each junction was attached to an attenuating mount that was connected to the room temperature electronics via two heavily-filtered coaxial lines. A microwave current could be applied via a separate coaxial line. We measured the microwave-induced changes in T induced by applying a 10 kHz square-wave modulated bias current to the junction and measuring the time that elapsed between the leading edge of the pulse and the transition from the zero voltage state. The inset in Fig. 1 shows the expected exponential distribution of switching events (in the absence of microwaves) from which we obtain T. Figure 1 shows the variation in in[T(P)/T(O)] for a particular set of parameters when the microwave frequency is swept from 4 to 7 GHz, where P is the microwave power. We observe a dip in T(P) when the microwave frequency is
We have performed a numerical simulation of the Brownian motion of the particle in the potential U(o) in the presence of a weak, oscillating force.
Our best fit to the data is shown in Fig. 1 . We note that both the experimental data and the simulations depart significantly from a Lorentzian curve as a result of the anharmonic properties of the Josephson oscillator. The fit to the data yields wpf2n -6.3 GHz and Q -13, from which we deduce C -6. 
